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Introduction

In clause 7 of Modbus Interworking, its introduction clause mentions that Funcitonal architecture(see Figure 1), resource model mapping(see Figure 2 ) and related interworking procedure should be involved. The first two have been finished, this contribution is proposal for Modbus Interworking procedure via IPE.
The Modbus interworking scheme is based on IPE, Funcitonal architecture is showed as below.
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Figure 1

The Generic Entity Mapping is showed as below, the tree represents a structure of any Modbus device.
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Figure 2
R01:modify and elaborate the procedure for the possible solution.
-------------------------------Start of new text-------------------------------------
7 Possible Solutions for oneM2M and Modbus Interworking
Note: More potentional solutions should be considered in future as enhacement.
7.4 Interworking procedures
7.4.1 IPE Initialization
oneM2M entities reads/writes Modbus data via IPE by request-response mode. IPE translates oneM2M standardized operation on resource into Modbus-supported operation on specific Modbus device, and should maintain the associated resources in the CSE that represents the Modbus device and its functions and services. 
Modbus is as an simple communication protocol, IPE should pre-configure Modbus devices’ information for lack of registration function, such as a table maintans relationship among Modbus device type,  registers and associated services or functions. IPE should create an <AE> resource to oneM2M CSE when Modbus device connects to IPE for the first time, and may create <container> resource that represents Modbus data models and functions according to pre-configuration.
As usual, Modbus devices may periodically connect to IPE and accept requests from oneM2M entities.
7.4.2 Reading procedure
This is a data collection procedure, IPE collects the data by reading related register in Modbus device baesd on oneM2M entities’ requests.
There are two ways for the procedure. IPE should subscribe operations on Modbus resource which represents Modbus function or service as a precondition.
· OneM2M entities operate Modbus resource on CSE directly to trigger IPE to read Modbus data. oneM2M entities initiate reading operation by using empty update operation (no content in the message) on the <container> that represents Modbus Function or Service. Afterwards, IPE is notified the update operation due to the IPE’s subscription and  triggered to read data in Modbus device,  and looks up the preconfigured information(e.g. register address) of requested Modbus device .
· OneM2M entities operate Modbus resource on CSE with some conditions that trigger IPE to periodically read data in Modbus device. oneM2M entites may create<contentInstance> that represents one instance of periodical date reading with cycle time put in content attribute (e.g. 10 minutes, it means IPE should read data on Modbus device every 10 minutes). Afterwards, IPE is notified the creation with its conditions by CSE due to the IPE’s subscription, and requests to read the data in Modbus device when the condition(e.g cycle time) is matched.
IPE translates the oneM2M entities’ request and sends to Modbus device.The Modbus device executes the reading operation on specific register(s) and returns the requested data within response, IPE should create a <contentInstance> resource (e.g dataRepresentation) under Modbus resource to store the data, and CSE notifies the data to oneM2M entities due to subscription (created by oneM2M entities) for new <contentInstance> creation
7.4.3 Writing procedure
This is a procedure for controlling Modbus device. oneM2M entities controls the Modbus device (e.g. change status) by writing data to register on Modbus device via IPE. 
IPE should subscribe operations on Modbus resource which represents Modbus function or service as a precondition. oneM2M entities initiate writing procedure by creating a <contentInstance> resource under Modbus resource which represents an instance of Modbus service or function for initiating writing procedure. IPE is triggered to write data to Modbus device when it is notified the new resource creation by CSE due to the IPE’s subscription. IPE requests data writing operation with Modbus protocol on the Modbus device based on pre-configuration(e.g. specific registers address) and other information provided in oneM2M entities’ request.

The Modbus device accepts the request with operation command when it connects to IPE and executes writing operation. After the execution result is returned to IPE from Modbus device, CSE will return the result within response of <contentInstance> resource creation to oneM2M entities.
-------------------------------End of new text-------------------------------------
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